Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.004 Å; R factor = 0.040; wR factor = 0.149; data-to-parameter ratio = 11.8.
Related literature
For background to hydrogen bonds, see: Moorthy et al. (2002) ; Muthuraman et al. (2000) ; Nangia & Desiraju (1999) ; Bhattacharjya et al. (2004) . For related structures, see: Bei et al. (2000) ; Ozbey et al. (1998) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx; Ày þ 1; Àz þ 1; (ii) x À 1; y À 1; z.
Data collection: CAD-4 Software (Enraf-Nonius, 1989 ); cell refinement: CAD-4 Software; data reduction: NRCVAX (Gabe et al., 1989 ); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: WinGX (Farrugia, 1999) .
Comment
The strong (O-H···O) and weak (C-H···O) hydrogen bonds, the halogen bond (C-X···O) and the weak C-H···π interaction, have been well characterized and exploited in the design of molecular assemblies (Moorthy et al., 2002; Muthuraman et al., 2000; Nangia and Desiraju, 1999; Bhattacharjya et al., 2004) . Our interest in benzimidazole stems from their biological activity (Bei et al., 2000; Ozbey et al., 1998) . In this paper, we sysnthesized the title compound and report its structure.
Scheme I
The compound consists of 2-(pyridin-4-yl)-1H-benzimidazole and glutaric acid. In the title compound, the dihedral angle between the imidazole and the benzene was 1.40 (2)°, while the benzimidazole and the pyridine was 5.25 (1)°. It results that the all atoms in the 2-(pyridin-4-yl)-1H-benzimidazole are not coplanar strictly. In the part of glutaric acid, four atoms O1, O2, C13, C14 are lying in a same plane (p1) with the maximum diviation of 0.002° for C13, while other four atoms O3, O4, C16, C17 lying in another plane (p2) with the maximum diviation of 0.001% for O3. The dihedral angle between p1 and p2 is 10.50 (2)°.
In the lattice, there exist some kinds of hydrogen bonds. It forms one-dimension stairway structure between 2-(pyridin-4-yl)-1H-benzimidazole and glutaric acid via N-H···O, O-H···N hydrogen bonds ( figure 2a and 2 b) . Two adjacent strairway chains formed two dimension structure via the C-H···O intermolecular interaction.
In addition, there exists some π-π interactions between the rings [Cg1···Cg1=3.643 (2), Cg1···Cg2= 3.573 (2) and Cg2···Cg3=3.740 (1), respectively (Cg1, Cg2, Cg3 refer to the centroid of imidazole N1, C1, C6, N2, C7; the pyridine N3, C8, C9, C10, C11, C12 and the phenyl ring C1, C2, C3, C4, C5, C6, respectively)]. The π-π interaction, as well as the inter-and intra-hydrogen bond stabilized the crystal structure.
Experimental
The title compound was obtained by 2-Pyridin-4-yl-1H-benzoimidazole (0.020 g, 0.1 mmol) and glutaric acid (0.013 g, 0.1 mmol) dissolved in 30 ml solution mixed with ethanol and water by 2:1(V/V) was heated to refluxed for 6 h and cooled to the room temperature. Single crystals suitable for x-ray measurements were obtained by recrystallization at room temperature.
Refinement
The positions of H atoms, H1,H2, were found in a difference Fourier map. All the other H atoms were fixed geometrically and allowed to ride on their attached atoms, with C-H distances=0.93-0.97 Å, N-H distance=0.86Å and with
supplementary materials sup-2 Figures   Fig. 1 . The structure of the title compound showing 30% probability displacement ellipsoids and the atom-numbering scheme. 
